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INTRODUCTION
Parallel preference structures are characterized by indifference surfaces that are identical in shape and scale, each being a translation of a basic surface along parallel income-consumption curves. The purpose of this paper is to discuss the properties of parallel structures and their potential usefulness in models of labor supply and commodity demand. Limited applications in production analysis are also d.iscussed but are not the primary focus of the paper.
In their most tractable form, with linear income~consumption curves, parallel structures are a special case of the Gorman Polar Form [14, 15] .1 A suitably parameterized cost or expenditure function for a linear parallel structure provides a second order point approximation to ·an arbitrary general cost or expenditure function. By that criterion, a variety of simple versions of the parallel structure are on roughly equal footing with other flexible functional forms employed in recent demand, production, and labor supply research (see, for instance, Christensen and Greene [5] , Christensen, Jorgenson, and Lau [6] , Christensen, Jorgensen, and Lau [7] , and Wales and Woodland [22] ). Parallel structures are quite distinctive, however, in their global properties which render them potentially very useful in some applications and patently inappropriate in others. Within the domain of potentially suitable applications a variety of forms of the parallel structure may be employed to tailor the model to the requirements of a particular problem.
The most distinctive global property of parallel structures is that the substitution characteristics are the same, in absolute magnitude, at all levels of utility or of production. In a production context, it is unlikely that such a structure would accurately represent technology at three units of output and at three million. By contrast, for a labor supply model, in which the time endowment is fixed regardless of utility level, A brief summary and concluding remarks are presented in section IV.
PARAMETERIZATION OF PARALLEL STRUCTURES
A general parallel preference structure may be parameterized in terms of its corresponding expenditure or cost function in the form
where u is a utility index and p is the N x 1 vector of prices. The cost decreasing functions. 3 Some of the fi(u) may be decreasing funct~ons, correDponding to inferior goods, but in Bueh (~lWeS C(tl, p) w.L1.1 be inereqsing N in u only in the price domain for which r p £'(u) > 0, assuming that
The characteristics of parallel preference structures are more easily visualized by considering the corresponding vectol' of Hicksian demand functions (or derived demand functions). As shown by Hicks [16] and noted by Hotelling [17] in a production context, these functions are simply the price derivatives of the cost function.
(2)
The gradient vector II A(p) = '1'(p), with elements~i(p), defines the compen- Note that some (u, p) values may imply optimal consumption points outside the positive orthant and thus correspond to corner solutions for one or more goods. Discussion in this paper is limited to interior solutions.
...,.
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i~~~pecia+ cC!,se of the cost function for the Gorman Polar Form (4).
The Gorman Polar Form (4), with n(p) taken to be any concave PLH function, is the most general formulation of models having linear incomeconsumption curves. It is also the most general model of individual preferences that yields a globally consistent aggregate preference function that is independent of the distribution of income. Blackorby, Boyce, and Russell [3] disc~ss severa+ special cases of the Gorman Polar Form. They characterize linear parallel structures as "Homothetic to Minus Infinity,"
following Pollak [20] and Chipman [4] . 
Tl.? 
' * ..r-y--r--r---r--r--r--'--·-- Clearly, a large number of alternative transformations could be incorporated instead. Selective additions to the Taylor series form also provide useful flexibility. For instance, the addition of linear terms in p~(£np~-1) to the PLAQ form introduces inverse price terms in the own substitution effects and eliminates satiation effects while maintaining the si.mple regularity of cross :substitution effects that is characteristic of that form.
With the exception of the PLGL form, the parameterizations discussed above have global properties that are asymmetric t-dth reGpec t to the numeraire. Such asymmetry is a disadvantage if one wishes to represent a complete and inherently symmetric demand system. In frequent applications, however, research attention is focused on a specific set of related goods, and it may be appropriate to treat all others as a Hicksian composite. In such cases the composite may be chosen as numeraire, and relative changes in its consumption will often be small enough so that the global asymmetries are inconsequential.
II. ESTIl1ATION F0R11S FOR PAHALLEL PREFERENCE STRUCTURES
Hicksian demand functions are not empirically useful in a demand theory context because utility is not directly measurable. For the case of linear parallel structures, however, conventional demand functions are easily derived by way of indirect utility functions, using Roy's Identity (Roy [21] ). An indirect utility index, V(p/y), is obtained by simple inversion of the cost t"tlnction in h(u), letting h(u) be the identity function and recalling that income, y, equals expenditure, C.
Roy's Ide.ntlty then yields the conventional demand functions (6) . (6) A pot•. mtJally \lsctul prop:::rty of the parnllel luodel j.n a production context is that the PLAQ parameterization has an e;~plicit dual in closed form (Dickinson [11] ). This provides a tool for testing of the cost minimization assumptions that underlie estimation of derived demand systems.
Hmo/ever, the absolute hornothetir:ity of the model vlOuld limit the appli·-cation to a small range of output unless the substitution effects are limited or nonexistent, as in the Lau and Tamura model [19] . offset by positive linear terms in A(p).
4Lau and Tamura [19] employed a model that may be interpreted as a nonlinear parallel model with a Leontief fixed-proportions unit cost function. I am grateful to a referee for suggesting this reference.
5Any flexible form can provide a point approximation to a general PLH function, but approximations that lose self-consistency away from the approximation point are of less interest in this paper given our concern with the more extended properties of the functions.
6 Lau [18] notes ,that these forms provide second order approximations in a numerical sense as well as in Diewert's differential sense. In the present case, the numerical approximation applies to the unit cost function but not necessarily to the linear parallel function defined over a range of utility. lIlt is assumed that f . , 11 1 1.S monoton1.ca y increasing; that is, that the nume.raire is everywhere a normal good.
l2 Note that there is a degree of freedom in de~ermining th~levels of the~i and the gi so that Po may be chosen to have a convenient value for a particular parameterization. 
